Carpal tunnel syndrome (CTS) is the most common nerve entrapment syndrome and it is more prevalent in middle-aged women \[[@ref1], [@ref2]\]. Trauma, diabetes mellitus, rheumatoid arthritis, acromegaly, hypothyroidism and pregnancy were found to be associated with CTS \[[@ref3]\]. Symptoms were numbness and finger movement dysfunction in both hands \[[@ref4]\]. In works that involve repeated forced movements of flexion-extension of the wrist and fingers with inappropriate posture and use of vibrating instruments, the risk of CTS increases \[[@ref5], [@ref6], [@ref7], [@ref8]\]. The occupations which have increased risk for CTS include assembly workers in food industry, especially in meat and fish processing section, garment industry, boot and shoe manufacturing, supermarket cashiers, hand-made carpet manufactory, fishnet and railroad workers \[[@ref9]\].

The aim of this cross-sectional study was to determine the frequency of CTS among women using tea leaf scissors and compare it with normal population. To the best of our knowledge the present study was the first to investigate the frequency of CTS among women using tea leaf scissors.

MATERIALS AND METHODS {#sec1-2}
=====================

Tea leaf scissors are mostly used by women in rural areas of Rize, Turkey. Tea worker women were invited to our polyclinic for physical examination and electrodiagnostic tests. The women (age range 25 to 45 years) were asked to participate in the study investigating the presence of CTS and those who volunteered were included in the study.

One hundred and ninety five women participated in the study. Fifty -four of them having CTS risk factors other than using tea leaf scissors were not included in the study. These risk factors were diabetes mellitus, hypothyroidism, inflammatory rheumatic diseases, renal failure, polyneuropathy, cervical radiculopathy, brachial plexopathy, obesity and wrist trauma. Forty-one women were also excluded from the study because of having occupations with increased CTS risk such as woolen sweater knitters and manual milking besides using tea leaf scissors. The remaining 100 women having no CTS risk factor other than using tea leaf scissors were evaluated by both electrophysiologically and clinically for the risk of CTS. Fifty-six healthy, voluntary women who had no complaints of CTS and none of the risk factors mentioned above for CTS were studied as a control group.

Demographic and clinical features of the subjects were recorded. Employment history and duration of employment were questioned. Because tea working takes 5 months in a year, duration of working was calculated by multiplying months of employment in a year by total number of years. Numbness, tingling and paraesthesia or pain particularly on median nerve innervation area, presence of thenar muscle atrophy or weakness, Tinnel or/and Phallen test results were recorded. All patients were asked to point their severity of pain on Visual Analogue Scale (VAS). VAS is a linear scale 10 cm in length divided in 10 equal parts. Zero indicates no pain, whereas 10 signifies worst pain ever \[[@ref10]\]. Patients who were diagnosed as CTS by electromyography also filled Boston questionnaire forms. Boston questionnaire consisted of two parts (symptom severity scale and functional status scale) and includes 11 questions for symptom severity and 8 questions for functional status \[[@ref11]\]. [Figure 1](#F1){ref-type="fig"}.

![Tea leaf scissors is used with elbows in flexion, wrists in extension and strong handgrip with fingers in flexion.](NCI-1-132-g001){#F1}

Electrophysiological evaluation {#sec2-1}
-------------------------------

All participants underwent electrophysiological examinations. Electrophysiological studies (ES) were performed according to the American Association of Electrodiagnostic Medicine guidelines \[[@ref3], [@ref12]\]. All electrodiagnostic tests were done with the patient in the supine position, in a room with the temperature kept at 25°C. All of the studies were performed with a Medtronic Keypoint electromyography instrument (Medtronic Corporation, Minneapolis, MN, USA) in all subjects by the same neurologist. The filter band-pass was 2 Hz to 3 kHz for motor studies and 20 Hz to 3 kHz for sensory studies. The compound muscle action potential (CMAP) was recorded with surface electrodes placed over the abductor pollicis brevis muscle. Median nerve was stimulated 8 cm proximal to the anodal electrode by a hand-held stimulator with 2 cm inter-electrode distance. Duration of stimulus was 0.2 ms, sweep speed was 2 ms/division and amplitude gain was 5 mV. Measurements were done by a tape measure. Sensory nerve action potentials (SNAP) were obtained orthodromically and recorded by ring electrodes placed at the proximal and distal interphalangeal joints. The distance between the stimulator and recording electrode was 14 cm. Sweep speed was 2 ms/division and gain was 10 µV.

An average of ten responses for sensory and five responses for motor evaluation were obtained from each stimulation site. Amplitudes of SNAP and CNAP were measured from peak-to-peak and distal latency from the onset point. Ulnar sensory and motor nerve conductions were also evaluated with the same method. Concentric needle EMG investigations were performed to exclude an additional or alternative disorder. In electrophysiological examination, a distal latency difference of greater than 0.5 msec between median and ulnar sensory nerves were accepted as the hallmark of CTS \[[@ref9]\].

Statistical Analysis {#sec2-2}
--------------------

All data in this study were analyzed using SPSS version 18.0 software (Statistical Package for the Social Sciences Inc. Chicago, IL, USA). Descriptive data were reported as means and standard deviations (SD). Student's t-tests were performed to determine the demographic factor differences between women using tea leaf scissors and controls. Spearmann's correlation coefficient was used to confirm the correlation between continuous variables. The prevalence ratios of two groups were compared with chi-square test, and odds ratios (OR) with their estimated 95% confdence intervals (CIs). ES was considered as the gold standard test for CTS diagnosis. Level of significance was set at p ≤0.05.

All subjects who gave their approval for participation in the study were informed about the study procedure. The study protocol was approved by the local ethics committee.

RESULTS {#sec1-3}
=======

After ES, CTS was diagnosed bilaterally in 62 (62%) and and unilaterally in 7 (7%) women using tea leaf scissors whereas 2 (3.57%) bilateral and 6 (10.71%) unilateral cases of CTS were diagnosed in controls. Among these subjects, 20 (20%) had no complaints, while in women using tea leaf scissors, 67 (67%) had bilateral and 13 (13%) unilateral CTS. Seventy- three of 200 hands (36.5%) were diagnosed as CTS on clinical examination. None of the subjects in the control group had complaints of CTS, while ten hands (17.85%) were diagnosed as CTS on physical examination.

Mean age of the participants was 38.81±0.4 (range 25 to 45) years in women using tea leaf scissors and 38.97±0.67 (range 25 to 45) years in controls. There were no statistically significant differences as for age and BMI between two groups (p\>0.05). Mean duration of working was 9.58±5.93 years. In women with CTS in the tea leaf scissors group, mean symptom severity score was 2.73±0.60 points whereas mean functional status score was 2.42±0.71 poimts which were evaluated with Boston questionnaire. However, mean VAS score was 5.19±1.84 ([Table 1](#T1){ref-type="table"}). Electrophysiologic study findings and comparison between women using tea leaf scissors and controls are shown in [Table 2](#T2){ref-type="table"}.

###### 

Clinical findings of women using tea leaf scissors

                                   Mean    Min.-Max.
  -------------------------------- ------- -----------
  Age (years)                      38.81   25-45
  Working duration (years)         9.58    6-17
  Visual analogue scale score      5.19    3-10
  Boston symptom severity score    2.73    1.72-4
  Boston functional status score   2.42    1-4.62

###### 

Electrophysiologic study findings and comparison between women using tea leaf scissors and controls

            Women using tea leaf scissors   Controls      P-value
  --------- ------------------------------- ------------- ----------
  mSNCV     46.06±10.49                     54.89±7.38    \<0.0001
  mSDL      3.09±0.80                       2.49±0.37     \<0.0001
  mMNCV     55.92±7.26                      57.28±5.37    0.098
  mMDL      4.31±1.35                       3.31±0.46     \<0.0001
  mSNAP     22.89±11.77                     29.47±12.60   \<0.0001
  mCMAP     6.54±2.35                       6.82±1.63     0.263
  D4M-D4U   0.43±0.17                       0.24±0.11     \<0.0001

mSNCV: median nerve sensory nerve conduction velocity; mSDL: median nerve sensory distal latency; mMNCV: median nerve motor nerve conduction velocity; mMDL: median nerve sensory distal latency; SNAPa: median nerve sensory nerve action potential amplitude; mCMAPa: median nerve compound muscle action potential amplitude; D4M-D4U: the difference between median and ulnar sensory distal latencies to the fourth digit.

There was a statistically significant difference in the frequency of CTS between women using tea leaf scissors and the control group (p\<0.001). The risk of having CTS among women using tea leaf scissors was approximately 12 times greater compared to the control group (OR:11.77; 95% CI=5.68-24.39). There were no significant correlations between number of years worked and symptom severity and functional status evaluated by Boston questionnaire (r=0.07, p\>0.05, r=0.05, p\>0.05, respectively). In addition electrophysiologic study findings did not correlate with the number of years worked (p\>0.05).

DISCUSSION {#sec1-4}
==========

Diagnosis of CTS is mainly established with clinical and electrophysiological examinations. Clinically, thenar atrophy, pain and paresthesia along the area innervated by median nerve which increase in severity with repetitive movements and relief of symptoms with changing position of the hand are seen. Tinel and/or Phalen tests are generally positive \[[@ref13]\]. In the present study, high VAS and Boston Questionnairre scores indicated that clinical symptoms negatively affected the daily life of women using tea leaf scissors.

In this study we found that the risk of having CTS among women using tea leaf scissors was approximately 12 times greater compared with the controls. Kutluhan et al. \[[@ref9]\] reported that CTS was 11.4 times higher in women manually milking cows compared to controls.

It was suggested that prolonged and highly repetitive movements of flexion and/or extension of the wrist increase the risk of CTS, especially when allied with a forceful grip \[[@ref14]\]. It was first discovered in 1947 that CTS was related to occupation, when Brian et al. reported approximately 6 cases of work-related CTS in jobs requiring repetitive flexions, and extensions of the wrists \[[@ref15]\]. CTS has been listed since 2003 in the European Union's list of occupational disease \[[@ref16]\].

In the study by Mondell M et al. \[[@ref17]\] a high occurrence of CTS among floor cleaners was found which was attributed to repetitive movements of the wrists. Barnhart et al. \[[@ref18]\] reported CTS in 15.4% of ski manufacturing workers indulging in repetitive tasks. Kim et al. \[[@ref19]\] reported the highest prevalence (73.9%) of CTS workers in meat and fish processing plants, and Punnet et al. \[[@ref20]\] found a higher prevalence of CTS (%60) among garment workers. Margolis and Kraus found \[[@ref21]\] a prevalence of 62.5% for symptoms consistent with CTS in female supermarket workers.

The latter prevalence rate is very close to ours (62.5% versus 69%, respectively). Increased frequency of CTS was also found among dairy workers, vineyard workers and poultry-processing workers however this study was first to investigate prevalence of CTS among women using tea leaf scissors. In tea working, repetitive flexions and extensions of the wrist may increase carpal tunnel pressure which may presumably lead to ischemia and direct mechanic injury of the median nerve.

Until today limited number of studies have investigated the relationship between presence of CTS and duration of working. De Krom et al. \[[@ref22]\] reported that risks increased 5-to 8-fold when the self-reported time spent in activities with the wrist flexed or extended was ≥20 h/week, while in the study by Nordstrom et al. the risk of CTS doubled for those who work more than 3.5h/day among frozen-food packers. Wieslander et al. \[[@ref23]\] found that the risk was doubling after one year in a work requiring repetitive flexions and extensions of the wrists. In the present study we could not find a correlation between the duration of working with symptom severity, functional status and electrophysiologic study findings.

In conclusion, in tea agriculture, working with repetitive flexions and extensions of the wrist highly increases the risk of developing CTS. Further studies are needed to confirm these results and evaluate increases in the risk of CTS development with working time.
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